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COMPLETE SPECIFICATION 

Inhalation Device 



We, Fisons Pharmaceuticals Limited. 
a British Company, of 12 Derby Road, 
Loughborough. Leicestershire, do hereby 
declare the invention, for which we pray 
5 that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement:— 
This invention is concerned with improve- 
10 ments in or relating to a device for the 
application of medicaments in finely divided 
form by oral inhalation. 

More particularly the invention is con- 
cerned with a device for the oral inhalation 
15 of medicaments in finely divided form which 
comprises a hollow elongate bousing, suit- 
ably a tubular housing, having at both ends 
thereof one or more passageways to permit 
the passage of air and having one end 
20 thereof adapted for insertion into the mouth: 
and a propeller-like member rotably mounted 
in the said housing on a rigid shaft mounted 
in said housing and co-axial with the longi- 
tudinal axis of the housing, said propeller- 
25 like member having, on the part thereof 
furthest from the end of the bousing adapted 
for insertion in the mouth, mounting means 
adapted to receive a container for the finely 
divided medicament such as a gelatine or 
30 like capsule. (By the term 'propeller-like 
member* is meant a member having two 
or more blades or vanes disposed about 
a central axis or hub. such that impingement 
of an air stream on the said vanes or blades 
35 tends to cause rotation of the member about 
said axis or bub). 

In order to dispense its contents the con- 
tainer of the finely powdered medicament 
must be perforated and it has been found 
40 very convenient to perforate the container 
fa tfw in the dispensing device. 

According to the invention, therefore, 
there is provided a dispensing device of the 
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type described provided with means for per- 
forating the container of the finely powdered 45 
medicament in situ in the device. 

The device according to the invention is 
particularly convenient since it may be car- 
ried by the user with the closed container 
already in place in the device and is simply 
used by actuating the container perforating 
means and then inhaling the contents of 
the container by inspiration through the 
device. Since the container is closed' or 
sealed until it is desired to use the device 55 
there is no risk of contamination of the 
contents of the container and, in the case 
of medicament powders showing hygroscopic 
tendencies, there is no ride of caking of 
the medicament prior to use. 60 

Suitably the container used in the de- 
vice is a capsule, for example a gelatine 
or plastic capsule, and conveniently the cap- 
sule perforating means is so arranged to 
provide two or more holes, suitably of about 65 
0.6—0.65 mm. in diameter, desirably in the 
part of the capsule furthest from Che pro- 
peller-like member, advantageously in the 
shoulders of the capsule. Where the per- 
foratihg means is so arranged as to provide to 
two or more holes in the container, these 
are conveniently positioned symmetrically 
around the container. 

Suitably, the container perforating means 
may U&e the form of one or more spring- #5 
loaded piercing members mounted in the 
housing so that they are normally urged, 
by the springs, away from the container 
but which may be pressed inwards to per- 
forate the container by the action of push 
buttons located on the exterior of the 
housing. 

In a preferred embodiment of the inven- 
tion the piercing means comprises a pair 
of opposed sharpened piercing members 85 
connected by a brat resDient bridging mem- 
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SicSf *em. * «* preferred form of 

Ira SeTctoi members are formed of a 
iJESiSr Serial, such as sprmg sted 

S«h nickel or chromium, to fflhitnt cor 
I^S™ lS i order to facilitate the piercing 

ia ^r«v/t t i, deeo penetratoon of one mem- 
15 ventre too <^J^ ltSan ±6 other mem- 



vent the too deep F^^l"^ mem. 

the acute angled plane face sarora 
aWy face away from tne prop«a.» 

35 "wJhave found that, to the form of dfe- 
3 pcSgdevice to which ^JE 1 ,^ 

ESSedT tfthe container is objected to 
propeDer-lpw ™^SL?Vv means of the 

^ iJl i * to 35% eA. about 2S> A 
« r^/igiofft^TI.e actual 



length of the bearing is not critical bat 
Sy be. for example, from 4 to 10 tunes 

^srsttfif - tneb^fe 

pieteabty flat and the end of the shaft 70 
which engages with it is suitably of frnstro 
SSl shape, preferably termmatmg m a 
Kspberical portion e.| of a radius of 

tiontoe of the device. . . . 

The device according to the mvention vs 
suitable for the admtoistration oT medica- 80 
Seats for the alleviation of ailments of the 

SSASSSK antidoSs to poisonous 
Mhstances such as nerve gases as it pro- 
vides a very simple method ofcanymg 
medicaments which have to be used rapidly ^ 

OT £ SSthe invention may be wefl 
nnrfLstood two embodiments thereof wffl 
Sot U desSed.wilb. reference to tbe 

" ^S^^SBSSSL through 95 

anX device according to tibe invent^ 
Sowing, the piercing means in tbe nonrpierc- |qq 

Hg^ls a longitudinal section through 
the device shown in Figure 2. showing the 
Piercing means to the piercing poatran. 
P Rgwe 4 is a cross-section view at the 
line A— A to Figure 2; . 1 

figure 5 is a cross-section view at the 
line B— B to Figure 2; and. 

A « a cross-sectic 
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_ in Figure z; ana 
~Figure 6 is a cross-section view at tne 
line C— C in Figure 2. , 0 
Referring now to Figure 1 of tbe draw- nu 
5n« an inhalation device comprises a hous- 
£f oT appmkimately circular 
comprising two engaging boasing monbera 
<S «2d 7 bousing- member 7 being adapted 
for tosertiohtoto tbe mouth and bav^ 1 15 
oMsaKways 8 thereto to permit the passage 
KfMounted rigidly to and co-axaDy 
with bousing member 7 is shaft 2 upon 
which is loosely and rotatably mounted ^ 
in^ans of bearing 17 propeller-like member 120 

3 Mtemember3 has a cup shaped 

i adapted to receive »^ ho £»«£ 
sule or container 5 of finely powuww ^ 

"shSTfenga^es to bearing 17 on Pro- 
peSSte Sber.3. The diameter at the 
mner end of bearing 17 is about 3.75A 
SSer than the duimeter of shaft 2^ and 
STdtometer of the outer end of bearing 130 
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End piece 6 has a central projection 25 
in a slot in which is mounted resilient pierc- 
ing member 26. Pierqaa member 26 is re- 
tained in the slot in projection 25 by means 
of retaining Hock 27 which is. in turn, held 70 
in position in the slot toy means of pin 
28. The arms of resilient piercing member 
26 are located in slots in die walls of body 
member 1 and in guideways formed by 
guide members 29 extending inwardly from 75 
the inner surface of body member 1. 

Mounted in mouthpiece 7 and extending 
into body member 1. is shaft 2 on which 
is mounted propeller-like member 3 having 
blades A and a cup-like depression for re- 80 
ceiving gelatine capsule 5. m 
, no citrtflbjv eneaeea mucw uu^i uuu„ w Slidably mounted on body member 1 is 
21 5 2l2 JWTEnSTa and 21a are tubular member 30 having c^-like pro- 
retaSed wSions 20 and 20a by means jections 31 extending mwardty through the 
on ?£ ^ and Ma engaging in slots in slots in body member. 1. When member 85 
SLXi buuons.lnd «Srged outwardly 30 is slid from the position diown m Figure 
bSSS£SS& 6 by mlans of springs 2 to that diown in Figure 3^-jike pro- 



17 is equal to the diameter of shaft 2 plus 
about 2.5% of the total length of the bear- 
ing, which is about 7 times the diameter 

of shaft 2. ...... . t - • 

5 The end 18 of shaft 2 is corneal in shape, 
having a cone angle of about 30°. and ter- 
minates in a substantially hemispherical up 
having a diameter of about half the dia- 
meter of shaft 2. m . 
10 Housing member 6 has in its end wall air 
passages 9 to permit the passage of air and 
constricting member 10 which serves to con- 
strict the air stream through the device and 
thus increase its velocity past lbs capsule. 
15 Mounted on the outside of housing mem- 
ber 6 are two hollow projections 20 and 20a 
having slidably engaged therein push buttons 



23 and 23a7^ Attached to push buttons 21 
and 21a are piercing pins 24 and 24a. For 
25 purposes of illustration, one assembly is 
shown in the non-piercing position whereas 
ihe other assembly is shown with the tip 
of pin 24a having pierced capsule 5. push 
button 21a having been depressed against 
30 the action of spring 22a. 

In operation, housing members 6 ana 7 
are separated and capsule 5 is loaded into 
propelier-like member 3. Housing members 
6 Mid 7 are then fitted together again and 
35 the device is ready for ust In use. the 
user first depresses buttons 21 and 21a to 
cause pins 24 and 24a to pierce capsule 5. 
The user then releases buttons 21 and 21a 
to remove pins 24 and 24a from the cap- 
40 sule and subsequently inhales through the 
device. The passage of air through the de- 
vice causes propeller-like member 3 to 
rotate. Due to the dimensions of the bear- 
ing tube 17 in which shaft 2 engages, the 
45 rotation of the propeller-like member is 
given a vibrational component of motion 
which assists in the dispensing of the powder 
from the capsule mounted on propeller- 
like member 3. The powder issues from the 
50 holes pierced in the capsule waD and is 
entrained in the air stream inhaled by the 
user through the device. ^ 

Referring now to figures 2, 3, 4, 5 and 6 
of the drawings, an inhalation device com- 
55 prises a hollow body member 1 of generally 
circular cross-section provided^ at one end 
whb an end piece 6 which is perforated 
by air passages 9, and at the other end 
with a mouthpiece 7 provided by air pas- 
60 sages 8. End piece 6 is firmly attached to 
body member 1, for example H may be 
glued thereto, and mouthpiece 7 is remov- 
ably attached to body member 1 by means 
of co-operating screw threads 34 in body 
65 member 1 and mouthpiece 7. 



jections 31 engage with the arms of resilient 
piercing member 26 to force them inwards 
and thus to force piercing projections 90 
32 into contact with the surface of 
capsule 5 and finally to pierce capsule 
5 as shown in Figure 3. the depth of 
piercing being limited by stops 33. When 
the member 30 is slid back from the pod- 95 
tion shown in Figure 3 to that shown in 
Figure 2 the resilience of member 26 causes 
the arms to spring apart and to resume 
the position shown in Figure 2. 

In operation, the device is first loaded ITO 
with capsule 5 by unscrewing mouthpiece 7 
from body member 1 and placing capsule 
5 in the cup-like depression in propeller- 
like device 3. Mouthpiece 7 is then screwed 
back into body member 1 and the device 105 
is ready lor use. 

In use, the user first pierces capsule 5 
by sliding member 30 from the position 
shown in Figure 2 to that shown in Figure 
3 and then back to the position shown m 

*The user then places mouthpiece 7 in 
the mouth and inhales through the device 
causing rotation and vibration of the pro- 
peller-like member 3, thus administering 1 15 
powdered medicament contained in cap- 
sule 5. 
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WHAT WE CLAIM IS: — 

1. A device for the oral inhalation of 
medicaments in finely divided form which 
comprises a hollow elongate housing having 
at both ends thereof one or more passage- 
ways to permit the passage of air and hav- 
ing one end thereof adapted for insertion 125 
into the mouth: and a propeller-like mem- 
ber rotatably mounted m the said housing 
on a ridd shaft mounted in said bousing 
and co-axial with the longitudinal axis of 
the housing, said propeller-like member hav- 130 
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ine. on the end thereof furthest from the 
SS of the housing adapted fox ***** 
g the mouth, mounting means adapted to 
ScSve a container for the itody divided 
5 mScamenU which device is provided wifo 
5 SSnTfor Perforating the. container of 
medicament in situ in the device. 

iAn inhalation device as claimed n 
data 1 in which the perforating means » 
10 srTiuTanEed as to provide two or more holes 
oeSfmm. in diameter in the contamer 
3 An inhalation device as claimed in 
data I or claim 2 in whicb.tbe perforat- 
gj means is arranged to provide the sari 
15 boles in the part of the contamer furthest 
from the propeller-like : member. 

X An inhalation device as dwned in 
„„v of the oreceding claims in which, where 
SS ^^nfmelns is adapted to pro- 
„_ SewTor more holes, these are sym- 
20 JScSy located around the circumference 

° S tM&*°» device as ciataed £ 
any of die preceding claims m which i the 
25 container perforating means takes the form 
. rf one or more spring loaded piercing^mem- 
Srsmounted in the housing and provided 
£fth push-buttons so that they may be 
pressed inwards to perforate the container. 
30 P Tah inhalation device as clanned m 
30 daim 5 in which the piercmg members are 
orovked with piercing points taking the 
gSTof a plane face at an acute angle 
to the axis of the member. . . ' • 
« 7. An inhalation device as claimed m 
35 any rf datas 1-4 in which the |«ngg 
oerf orating means takes the form " opposofl 
Sharpened piercing members connected by 
rSent bridging member and havmg 
40 means for urging the piercing "fmbere to 
gether to pieraf a capsule located between 

g?" An inhalation device as clanned in 
claim 7 in which the piercing member are 
45 provided with stops to .limit the ^epth of 
penetration rf the piercmg member into a 

C8 ?*An inhalation device, as. daimed. in 

data 7 or data 8 ip which wft .piercing 
<n members are provided, with piercing points 
50 JaSSTthe form of a plane face at an acute 

angle to the axis of the member. 
10 An inhalation device as claimed m 

any rf datas 7-f9 in which the piercing 



member are urged together by means of 55 
didtog A ^ ls j nhalation device as daimed in 
any of the preceding daims m which the 
hoLw donate bousing is a tubular bouan^ 

12 An inhalation device as claimed m 60 
any 'of the preceding claims, in which ^the 
bearing in the propdler-hle member m which 
Se&aft engages has an internal diameter 
S iStaWffld from 1.5 to 6% greater 
than the diameter rf the shaft and an m- 65 
temal diameter at its outer end equal to 
the diameter rf the shaft plus from .13 to 
3.5% rf the total length rf me bearing. 

13 An inhalation device as clanned in 
claim 12 in which the internal diameter rf 70 
die bearing at its inner end is from IS to 
5°/ greater than the diameter rf the shaft. m 

14. An inhalation device as claimed in 
data 12 or data 13 in which the mternal 
diameter of the bearing at its mner end is 75 
„ w t 750/ greater than the diameter 01 
ffS&'&E taenia! diameter rf the 
beating at its outer end is equal to the am- 
meter of the shaft plus about 2.5% of the 
length rf ihe bearing. . . . w 

157 -An inhalation device as claimed in 
any of the preceding daims m whidi Ihe 
length rf the bearing is from 4 to 10 tunes 
the diameter of the shaft. . •• 

16. An inhalation device as claimed m 85 
any of the preceding chums in which Jhe 
imter end wall of the bearing m the pro- 
peDer-like device is flat and the end. of 
the shaft .which engages with it is a frusto- 

conical shape. 

17 An inhalation device as clanned m 
daim .16 in which the end of .the shaft ter- 
minates in a hemispherical portion. 

18. An inhalation device as claimed m 
data 5 substantially as be*in described 95 
with reference to Figure I rf the accom- 
panymg^drawmg^^ ^ daimed in 

claim 7 substantially as tardn d&eribeff 
with reference to Figures 2. 3. 4. 5 and 6 100 
rf the aceompanymg drawings. 

F. MURPH*, 
Agent, for the Applicants. 
Chartered Patent Agent, 
Fisons llimfteo". 
Harvest H6flse; 
Felixstowe, 
Suffolk: 
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